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fERE (NPK) . fLIBS AR M ( NPKM ) FILIE S RERFEFAECE (NPKS) ), fEAE MR PR £ e
WE# % Ca; (PO,) , (Ca=P) . FePO, (Fe—P) FIAIPO, ( Al-P) BYHMEME. S5 R2V . AP EHAE
BO b e 0 T T A B0, FECa—PHIFe—PRIRNBRIP ( [EBRAL YIS I BERR 628 K B 3R 2L ) B 95 3k
F, NPRMAL AT 5% 37 @ %5 B 20 910 6.15F15.80 log (cfu g™t dry soil ) , 5 T HABANFE . 762524
Ca—P. Fe-PFIAl-PME—#E I U NBRIPH PR R 97 3L b 5 I R Wi 45559 d & B, NPKMALHX) Fe—P
FIAL-PH % AT 2 20 221.8 mg kg ' F1205.5 mg kg™'; NPKSAMFEXF Ca-PHYE A B B AOIEEY . A
LT TR PR, iR B TRV W R ) T A X U A, (T g S e F ) 52 R S R SR BRI MR AOR o T R
WG TR, WA YRR A 8 2 B . K TE ML ik A Bt B B AR o 1 A AR o e e o 1 80 L R TG
BLBE RV AR, MOnTcss IS Bk, SRS A E A R R

KHEiR

FESEE S154.39 Sk ERIRES

B AE KO D —F R EITR . T
Rk R 2 AL, Hh eyl sE A
bR AR, — s R 60% ~ 80% .
r ] 13 5 B0 A AE P R T X, 4 [
Mo AT A28% P, RS AR SRR, A
Rz 54 RBET468E, FZRFAIPO, (Al-P)
FIFePO, (Fe-P) , Hrf 5FI80% L -, A%
O RERE AT

TR A S R A A O,
- ET BRI W AR W 1 e AL RN R A AR P e ) T
FEAE O I T RS A Bl T R A [ 2 7

AYUE S UL ECHE ; BRI IRk MY AR pH

A RO R R, PRSI A TR R e S R
PRAR A R o i ELAR B TR 50 A e n el ik 2D
HE50% BN, T/EY) ™ i Jo A AR 10 . ik
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WHR ., 282, fBmMmT RS . tEEEpH
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T pHA SR Lo 2, DT AR B A=
PIEYE R C7 L Fraserds VN BRSY & M4
R Ab R FL i A [R] it I ) B fo ol 40 1 3 B AN 22
A I 0 22 57

H AT, EF %k 3006 AR xF 1 58 A4 9 2 e A Ak F
e EEAE DT e AR R
K F B R I Ak ) S B A Al R SR O 4 nT R
TR DA, T 5 B — i W T R T T L Wt 1) 3 A 2K
SRk aE B R e, i T
A F AR P AESAUN, SRR M
YIkER P, MELLURIE A BAE . RERBE RIS 1L
AR E R SR S E A R, BRI
FERAE I BE T, = SRR B TR XA [R) TC AL 04 5 i i 2R
Gnfef, ASTa] it AR A B 2 ) A ] X5, 5 R — TR R AT
fap 25, XL Rl H . LAk, BARAiESRER
BRAREZ, H, BT H e R R > —E
o BERUAEY, XTI EE s ARG A W AT 9%
AR R S, A SCERC T TR S R W R SR
A, WFFEAS R PR35 A 5t A i Wl ol A P R A X T ML
5 F R

feA R X TR, Hrp Vg 4R
FRLI BP9 491.3 x 10° hm® L AR SCHEHEAE
WIS, il R R E N A 8 22 0, AR
284K A U0 AU L Sl B — I I R Rl -
FERAEFFRCME T, 78 A AR s i ol o (A X s 1 e L
WA ZE BT BRARR o, DUTTT 25 08 o) 3R < it NE T AR B
L A it e T 255 ) R = B 108 R X AR B - I P 11

2P
1 MRSk

1.1 R HRAER

r [ RE 27 B 21 48 AR AN S a6 T UL S A TG
FEHT AT EXZK Y (28°12'N, 116°55'E) . %
b J O AR B DX, AR A, AR IR
JE17.6°C, =10°CHIES 528°C, 4FEfFEKE1 795
mm, FZEKE 318 mm, HHLHHONH LT 6
FEEEMREMLE, KW E AT [ 19884
TFUR S, I IR EEA M. A HLE13.76
gke', 2HO0.87 gkg', HER487T mg ke, AR
#30.45 mg kg™, HWRE167.3 mg kg™, pH 3.95.
1.2 HERE&It

AR AR 5T 18 B S B0 b G 3 A B, A SR

NPK (ZifLAE ) : JRZE240 kg hm™, H5EE 65 AL
570 kg hm™, & 1L#285 kg hm™>; NPKM (70%
(AL IR +30% B BEAE )+ JRE 168 kg hm ™, 45
BEWENE313 kg hm™, S41L#1258 kg hm™, JEAE
5379 kg hm™ (N : 6.16 gkg'; P,05:5.73 g kg™';
K,0 :3.01 g kg™') ; NPKS (70% LA +30% A5
FREFF ) . JRE 168 kg hm™*, FEEHEAE431 kg
hm™, &ALH152 kg hm™, FEEFEFF4 324 kg hm™
(N:7.66 gkg'; P,Os:3.85gkg'; K,0: 1841
g kg™, WA =AEE . A UL E UG
o /NKA R B, TAUN34.6 m®,
A/NX B K Je AR B (K Je bt 155320 cm,
HFHE5330 em) o FR53 I LUM R & Al 7
P, PRUEREASAREEN . P KA R —E.

AR5 i FHAE A i Fl o 8 46545 . AE4E T2015
E4R ERFERD
1.3 TEHGZXESDR

FEACA A AT B R AR R+ (R
AR em 18 0L SRMG, —H4C
7, T I AHE AL BT A I ;5 — 1y -20°C A%
£, T HERUEY SR

M A B4R R R GE 2 sk Y Oy
e pHRHpHITME (KEHHK2.5:1) 3 13
AALBTR T E KR AR AN HGE I & 5 T2 E R
FLIREENE 3 32wk FHHC10,-H,S0,#2 4¢ —
W TR s AR 110.03 mol LT'NH,F-0.25
mol L'HCIR 4 —4H % L vk s - 6308 R
FANH,OA ciZ 4 — KIAGREE D € o
1.4 FIEFMSESENNE

NBRIP ( [ B ta 9 0F 55 BF 8% 1R 36 A K &5
Fi %L, National Botanical Research Institute
Phosphategrowth medium ) RS FRILAECH] . 84T
W10 o, FAILEES ¢, BRFREL] ¢, LI/KBRRREE0.25 ¢,
FALEN0.2 oFIXER PEBERR AR (BERR =155 ¢, BEMR
#4.86 oMIBERRER3.93 ¢, M AILACa-P. Fe-PHI
Al-PFE/R) , WA pH £7.0, ZEIBKERKZEL 000
ml o [P % 55 5 RIAE b X By v 44 855 % B v s o
20 ¢ LBl .

B R AE R AR R AR PR 4, SR I eI A
AR AN AE 1 R AT SR SR R U E M B, B
F¥ERN B g MA9 mIIEHE K, WEEIRAS,
FH10M5 R Bt BRIk FE 221077, 107°,
107 g ml™", Z3%IHL100 pliffi £ Ca-P, Fe-PFHl
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Al-PRAREESRIE L P, A=A B, 30°CH;
Fr2 d, WLEE Y I A Il DA R R LA S
Pl ELAS . WSS [t AL ) B2 1 A8 AR AR B ml 5 5% At
T 0 )2 R PR
1.5 TEBRMBHSMEYASEENNE

AT 2 W) VA R i 1 T 2 A Chen % 1T (Y
WFFE Ty i Akt B RA ekt . Mg 4 (RAFFE-20C
AIARBR 1) A9 ml WK, g2, 20l
200 plt WA AREA 50 ml 2 K B B 57 2
(Ca-P. Fe-PHIAI-PHAKIEIRIL) 1, 30°CTH
160 r min ' FEIR G379 d, AEFE1 dE I E WS ml T
4000 r min™', 4°CE.010 min, B EE R E AL
B RApH P BRI X, AT A
3K
1.6 HiEALE

X HMicrosoft Excel 200771 T80 24 FH, SPSS
17.058 R ZE 225081 (one—way ANOVA ) Flf/ i
FH 2515 (LSD ) HHOA ) gk U A] Y 22 5 0 K
FHSigmaPlot 12.5#47%4: Kl ; R HICONOCO 4.5 for
windows 73T AN ] Ak B AR

2 45 R

2.1 A EIMEACALIETEAE RBR T IR R T A R

1A (] it AE ) 3 6 A 8 L AR 2 e A
Tl MXTFaifb AR ab B, A5 ML G HLAE B i 4R
T SRS, AL R A A0 B R R 43 Sk
14.30% ~ 20.58% M21.65% ~ 27.84% . [RH},
NPK S &b FE 5 8 24 80 0 38 0 2 T-NPKM, 3508 &
T AINPK 2548.40% ; NPKMA FE T 1 338 4 0 G A&k
B DTk B S, AR SO i 4 v S NP AR
Ff125.4%F1894.0%, TMiiNPKS5NPKALFEHFF-. pH
SRR E R bR, ASURERZ I IR T AL AR
SRS W REVE S5 . R AT, A HLICHLIE i
JifE N R R 4 T EpH, NPKMAL B /E H #
J i, pHENPKALFHE0. 181 FAf

I HUAE FTC AL B $2 = VR ) 7= it A 1
(R BRI ) |, (FRXHER & AR K G
BERW (FR2) .

LIRS M (CCA) Z5AZotmIAir, &

1 TRAETHEREKRMER

Table 1 Soil basic properties relative to treatment

s A B e A R A
pH Organic matter Total N Total P Available P Available K
Treatment B B o B B
(gkg™) (mgkeg™) (mgkg™") (mgkg™") (mgkg™")
NPK 3.96 + 0.06a 13.85 + 0.46a 0.97 £ 0.09a 0.63 £ 0.04a 48.63 £ 16.73a 195.8 £ 0.74a
NPKM 4.14 £ 0.05b 16.70 + 0.60b 1.24 £ 0.04b 1.42 +0.07b 483.4 + 54.37bh 210.4 +0.86b
NPKS 3.99 £ 0.04a 15.83 +0.14b 1.18 £ 0.08b 0.57 £ 0.04a 39.06 £ 6.52a 290.5 +4.55¢

TE: NPK: glifbfitabs, NPKM: ALACHUBRACHECIG, NPKS: (LNCHIFE AN FFACHE . R P BB BME « b 225 [ — 20 AT
FHRFRES DK L2255 0E, Mlp<0.05. FE Note: NPK: pure chemical fertilizer, NPKM: combination of chemical fertilizer

and pig manure, NPKS: combination of chemical fertilizer and rice straw.Values in table as mean + standard deviation; different letters

mean significant difference at p < 0.05.The same below

&2 ARABTHREE KM

Table 2 Peanut growth characteristics relative to treatment

73e FEFF £ itSN
4b 3 !
Plant height Straw biomass Root length
Treatment 5 .

(em) (kg hm™) (g plant™) (em)
NPK 39.67 + 5.86a 958.1 +30.73a 5.30 + 1.18ab 13.67 + 1.53a
NPKM 40.67 +2.08a 1062 + 33.37h 7.42 +0.67h 14.67 + 1.15a
NPKS 39.00 +4.00a 1023 + 26.28ab 3.90 +0.93a 14.33 +0.58a
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RIS A ISR S ORa st 7 bt -7 7 AU} -1 IR
AR S 33 C.C A AEA [ it JIE A BT 4 9 20 A Jo )
AN (K1), Abrfi IR 1792.9%
AR S, R AP . pHUL KB (28R
B ) SNPKMARBEAE A A K B IEA G, o 435
BT AL A RS2 52 1, Ud A6 A= 7 e R AR W %o
R R
2.2 AEHERAIE T EFRHSHMEMNTL

¥ 5% = it I Ak B A6 A AR PR 38 7E Ca—P
Fe—-PHIAL-P}E 37 5 e i i i 06 P8 250 aet DA B s
B EAR, WAITEES R (£3) KU, b
N TR) 8 DR 5 7 5 v A ) e T A ) R A S
FE Ca—PHIAL-P[E 485 35 3 O B 7 B 2B
YK T6 log (cfu g ' dry soil ) (& T NPKS
TECa-PREE A Y 25 R 5.72 log (efu g_l dry
soil ) ) ; M7EFe-PREARRE IR, M4 %
¥ H5.42 ~5.80 log (cfu g dry soil ) o [FHf, 7&
Ca-PREARKEFR I, W HRZ W] WK TFe-P
FIAL-P, U A B 5 A ) 7F Ca— P oS 5% J5E v (19385
AE WS, A, fEFe-PHICa—PRE AR F: 3L,
AN TR) Ak B T 5 5 A O 2R A 2 e
(p<0.05) , HNPKMALFE &P MifEAI-P
R IR P B AREE . 0] LA B st A o B R A R
HA P
2.3 TEERLETLIEERENHTH

HR P P 2285 S R B . AN [ it B Ak BR L fif

& i 54 &
(=)
— B
S3-2 S1-2
S1-1
o
S AK $3-1
S =
o
<
O e TR e
z
ol 5]
F | 933 o513 $2-3*
+
S2-1
TP
: pH
= %322
| :
-1.0 1.0

1 Axis 1 (60.9%)
e ES1-1, S1-2, S1-3F/RNPKAL LAY = A A BUH: 35
S2-1, $2-2, S2-3 F/RNPKMALHLAY AR BGRE 55 S3-1,
$3-2, S3-370l B /RNPKSAL B = A AR A, AK. TP
FIOMSF 3 R R BB . 2BEAIA LT Note: S1-1, S1-2 and
S1-3 stand for three different sampling sites in TreatmentNPKj;
S2-1, S2-2 and S2-3 for three different sampling sites in
TreatmentNPKM; S3-1, S3-2 and S3-3 for three different
sampling sites TreatmentNPK; AK, TP and OM for available
potassium, total phosphorus, and organic matter, respectively
BRI ASTR] G AL Ak BT S 0T 8 2R 2R K B S8R X )
B
Fig. 1 Canonical correspondence analysis of soil properties and

growth of peanut relative totreatment

R3 FEAETAHEFBRBHEY

Table 3 Cultivable phosphate-solubilizing microorganisms in the soil relative to treatment

fob B ¥ Density (log (cfu g™ dry soil ) ) 7% E 4% Colony diameter (mm)
Treatment Ca-P Fe-P Al-P Ca-P Fe-P Al-P
NPK 6.11 +0.02b 5.57 +0.05b 6.07 = 0.03a 24x0.1a 1.220.1a 1.4+0.1a
NPKM 6.15+0.01b 5.80 + 0.03c 6.02+0.02a 2.4+0.1a 1.4+0.1ab 1.7+0.1b
NPKS 5.72 +0.03a 5.42 +0.06a 6.06 = 0.02a 2.7+0.1b 1.6 £0.1b 1.5+0.1a

. Ca—P., Fe-P. Al-P435|#E/RPUICa, (PO,) ,. FePOFIAIPO HME—@EIRMEEFEIL . FIE Note: Ca—P. Fe-P and Al-P stands

for medium based on Cay (PO, ) ,, FePO, and AIPO,, respectively, as the sole phosphorus source. The same below

Tl A W ek = b e s P I B W 10 s M E O SR B —
Bk, VAT Ca-P>Fe-P>Al-P, Hh, 7F
Al-P FIFe—PH NPKMALHH (1) 375 i G J1 e, AlI-P
FIEBWREFES d, AR IL$205.5 mg kg™,
Fe-PH B 5 355 A4 AW i5221.8 mg kg™';
HPEAI-PH, NPKM®BENPKF NPKS &

134.6% ~ 144.6% , {EFe-PH A NPKFINPKSE
10.48% ~153.2%, 258 3% (p<0.001) . £
Ca—PHHEEM P, NPKSKL B Y 1% 8 AE 1t T Hifth
AbE, HVARE R M EBNPKMAINPK AN 2521.33%
F124.57% .

AN [7) it A Ak 387 ] — i U 45 10 T s it 4k 3R
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E: CKERAMEEWR AT, HAbRFE 51 —5. TFIE Note: CK stands for control treatment in the same culture condition, but

with no soil suspension added. The same below
B2 AS[R] A X = - 3R D SO B

Fig. 2 Content of AP in the soil solution relative to treatment

B — 2, HEARFBEE S, MAHEZES.
TECa—PFIAI-P R HERM T, —FhabBAE + 390807
Wb A R R BB LT TR, T
Fe-PH3ERER H, I AR A [R] 10 5 i i 4%
AR EAWIN, R A R AL
F ETWEIRA, NPK. NPKMAINPKS 5 76 K
5 d. 5 AFN9 dJE AR S ik Bl dm . il
200.8, 221.8187.62 mg kg™, WTER;FET dif 115
B P AR TR A TR —3 4, [H
B3 BT T 7E Fe—P 4 38 2 3 v e il A 0 19 A K
#(K3) , GiRNIR, ME IR RIER, i
B B I B TS T, RRRR RS
5 dZ )5, MEERCEWEGE ST R, MR
TRIF RS, (HRREIEEA M, B HEY

14r
—+— NPKM
_1.0f —— NPKS
Q% - CK
0.8
o
g 0.6r
= 0.4r
02F
0.0
1 3 5 7 9

[t ] Time (d)
P3N [ Ak SR A B G A O AE Fe—P - R T 9 O
AR h £
Fig. 3 Turbidity variation curve of Fe—P soil suspension with

phosphorus—dissolving microorganism relative to treatment

B B BRI AT BE R Fe—-PYA B M 4R 11 Bl 22 S ) FE 22
2.4 AEMEELETHIESRpHT L

= A A BT A AR AR B - B AE AN R T
PLBEIR h 859529 d, HERR1 I E M pH, 45
RE4, =F b FAEARF - R b pHAE
B—, WMREESRTREETRE, HEHIR
K FHAE ( NPKHINPKMAE Ca—P + 38 B i b 15 35
9 dfI7 d WpHRE R &AL, 29851081526 ) ,
H5AMBE&H BRI, NPK. NPKMFAINPKS
b PRAE Ca—P - S W P p HAS A R0 35 BEAH G R AL
435N -0.964 (p<0.01) . -0.841 (p<0.05)
f1-0.942 (p<0.01) o A[FEITCHLBE IR 139 B
pHI FREIREA T IX 5], fEFe-PHIEEW T, pH
MR RE 4,75 ~ 4.87; Ca-PHIEE W pH F iR
BEM1.79 ~2.32, 25 E (p<0.001)

3 i ®

3.1 K HA ) e AR 85 B 3 7R AR PR

AL TEALAE Tt 78 A 7 ik DL B AR e 3 B
T B AL A B, HL I HLIE 55 R I i A R
Mo /NS D R SE R BL, A HLTE LI D i
Ab T A5 B Ak B b T O R R B AR R AL
HLAE G ) 8 45 v T MR B L B S A o i, AR
aig 1200y 42 AT 5 1k A T G B % 4R v b A%
SrErar, RUK BT INA P T 4554 1
B A A AU 2 0 AR B A BT X )
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B HNPK AL FE125.49% F1894.0% , 1 JCALAE 575
TSRO ( NPKS ) FIHUE e (NPK) F 3%
WAL, FAFEN, P, KA BHSE, HZHH
HRFEIAHERS , F5 0076 4P iy B R AR DL AT AL
TERAHEAR, IESEERE T, LR
FeROR G, B AR &, X T RE R 5
JEC it B A6 A 7 5 R0 A 1y ke T A A 3 ) 32 i
HWo hFRIEA S, vTReS ™ EEERR, N
TR SRy A T eI, B
7 o VRS P AR itk O IE ( NPKSAR A #13.90
g MR, Hih R R R X AR K EE R R
50% 7 . REIAHLTEHUIEHE T, M RAs
DL A B 116 4 I I RF R h G B i — P R R
3.2 KHIA[E)7E AR &l B X 18 4 AR PR 2 5k I 52 11
NPKMA4b 3 ()% B 68 /1 = TNPKHINPKS, 7
Al-PHIFe-P L+ PR P U R . Xk T
NPKMAL 3N 4 HEA7 2500k W 35 = T 3 At A 348 7y i
P A W ) B T B ] B R B IR 4y, A
MUIEA 5 & A — S 9 DL SR ik Kb & 90,
AT RUCEY R ER L s 0 KR
A HLIERE S B 0 4% = - HE AR B A B B R
Ao 1200 W A RIS s 3 WG B A WL AE Ak
PR A B ECE W s T A e B, FEAK
¥, NPKSHINPKALH + EpH & K F NPKM Ak
B, MR My SR B AR A o R, BT
S IR 3 i AR R - e p H R B, DT A AR 1 - 3

] Time (d)
&4 A [m] it A Ak 328 - 852 i p H Bt (1] 22 46

Fig. 4 Temporal variation of pH in soil suspension relative to treatment

] Time (d)

A 2. KA BT, + 5t
Yo PG R BEAR Ak, P45 IR U A s
B YRR AR R L 45 R UL Y T
fe L HARM A ARTE . APF7EH, NPKMALHE AT K;
I 0 TR % B D 0 v T A Ab 3, NPKM AL B BB
i 4 A Sk T RSP A 1) 5% 40 DA KR L 9 A A AR
Bi, AR A A, X AT B 3 BN PKS A
NPKAh B @ 6E T T NPKM AL B . 78 855 732 0 72
L O AR AR O B R Y 2R RN RE ) = AIK, TR A B
) At X AN [) e R ) O A% Aol 7T, DT X AN [ TE AL
BRI 22 5 . NPKMALFEXFAl-PFIFe-PHY
AR BN 205.5 mg kg ' MI221.8 mg kg™ M
BT —Fik, S8z E Y X AL-PRIFe-PY
W R B RS0 me ke, VAN LR R A G
( Burkholderiacepacia ) > %fFe—P Vs i
227 mg kg™, BRI TEEBERE 1 LR RAE XL,
M 245 00 3R 52 4 TR RE O T i 0 R v T i —
PR R AR B I A 1 . AR SR F R HERE R, BEx
R A MR AR B R Y, AR L
JEALRT IR T AN T, R O Y — TR
F, AN T ERR A, FIERIM A Y
B R TN 2, L, 56T A0 1 1 Vs
J FRATY 5 S — 25

4 4

it R IR SR E R S R B A — R
JE B i Ak B 8 35 4 5 Ca— PRI Fe— PAH 56 AT 1% 35 it W
R U B — I Ak B IS ML 1 U A B
W, JEH RN Fe-PHIAI-PRIV . KA B —
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Study on Characteristics of Phosphorus-Dissolving Microbial Dissolvig
Phosphorus in Peanut Rhizosphere under Long-term Fertilization with Soil
Suspension Cultivation Method

SUN Tingting"” > CHEN Yan" *" FAN Jianbo" * [HE Yuanqiu"® SUN Bo"’

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )
(2 University of Chinese Academy of Sciences, Beijing 100049, China )

(3 Red Soil Ecological Experiment Station, Chinese Academy of Sciences, Yingtan, Jiangxi 335211, China)

Abstract [ Objective] The study was oriented to explore characteristics of phosphate-dissolving
microbial (PDM ) in peanut rhizosphere dissolving Ca; (PO,) , ( Ca=P ) , FePO, ( Fe-P) and AIPO,
(Al-P) as affected by fertilization in a 28—year long-term fertilization field experiment designed to have
three fertilization treatments, i.e. NPK ( pure chemical fertilizer-NPK ) , NPKM ( combined fertilization
of chemical fertilizer and pig manure ) and NPKS ( combined fertilization of chemical fertilizer and rice
straw ) in the red soil region. [Method] Soil samples were collected from the three treatments of the long-
term field experiment for preparation of soil suspensions with NBRIP ( National Botanical Research Institute
Phosphate ) ( containing 10 g L' glucose, 2.5 g L™' MgCl,, 0.25 g "' MgS0,-7H,0, 0.2 gL' KCl, 1 gL'
(NH,) ,80,, 15 g L' agar, pH 7.0, and 5 g L”' Ca, (PO, ) , for the Ca—P test, 4.86 g L' FePO, for the
Fe-P test, and 3.93 g L'AIPO, for the Al-P test ) , separately. Then the suspensions were incubated in lab
and analyzed for variation of available phosphorus ( AP ) in and pH of the suspensions relative to treatment
of the long-term fertilization experiment. In the experiment field of acidic soil, N, P and K was applied at a
rate of 110 kg hm™, 29 kg hm™, 142 kg hm™ in the form of urea, (NH,) ,HPO, andKCl, respectively,
and combined fertilization was done at a ratio of 7 : 3 on N input basis ( chemical fertilizer and composted
pig manure or straw ) . Each fertilization treatment had three replicates, 34.6 c¢cm’ in plot size. The plots
were laid out randomly and separated with cement boards ( 20 ¢m above ground, 30 c¢m below ground ) .
[Result] Results show that the treatments of combined fertilization stimulated propagation of PDM. In
Treatments NPKM of the Ca—P and Fe-P types, PDM was 6.15 and 5.80 log (cfu g™ dry soil ) in density,
respectively, higher than in all the other treatments. Among the treatments, Treatment NPKM was the highest
inphosphorus solubilizing capacity and reached up to 221.8 mg kg™ in Fe-P and 205.5 mg kg™' in Al-P,
or 134.6% ~ 144.6% and 10.48% ~ 153.2% higher than that in the other two treatments after 3 and 5 days of
incubation, whileTreatment NPKS was unique in ability to dissolve Ca-P, which was 21.33% and 24.57%
higher than that in Treatment NPKM and NPK. Comparing to a single strain of bacteria, PDM did not show any
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absolute advantages, but it did reflect the real phosphate-dissolving effect under complicated field conditions
and the effects of different fertilization treatments on phosphate-dissolving bacteria groups. [ Conclusion]
Therefore, it is found that long—term combined fertilization is more capable of stimulating propagation of
PDM groups and hence dissolving more inorganic phosphorus in peanut rhizosphere soil. Consequently, soil P
supply is improved and biomass/yield of peanut raised.

Key words Combination fertilization of inorganic fertilizer and organic manure; Soil suspension

incubation method; Phosphate-dissolving microbial ( PDM ) ; Available phosphorus; pH
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